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(54) TRJCONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the three adjacent rows 
CI, £2, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis ii, r2, and r3, with the following ratio: £lrl=f2r2=Og3; r\+l\ / 2 < 
r2; r2+*2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill hit contains legs with journals (not shown) and self-cleaning mitten: 1, % and ^ 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows 11, 22 y and £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl , r2, and r3, with the following ratios: 

tlrl=«2r2=t3g3; 

rl+ei/2<r2; r2+e2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C" "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



Sjj«2 tfriHij, 1-1, 2, 3; J=1, 2 n. 




AAij -£Ah2tf nj * l,^ 



2Px <5tK 

P « = k ~ T At <He£At. 




where Pk - the value of the k-lh pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 



Therefore, the work being conducted by the Ij-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 

Mir UPipAh. 
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where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pp 5 P« Ki.2 t 3;J~1,2 n. 

Since the peripheral circular fraction is hrnken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

J Pij« const W, 2,3. 
1=1 

This condition can be met by a drill bit in which three adjacent rows belonging to the 1 st , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 

in which case igUrjJ< f2j I ^ + P2J< C3f 

This type of drill bit provides an identical load on all cutter bearings. 
CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows 41, £2, arc 43, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 

It • 
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He<t>fb" 
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(56) ABTOpcKoe cBMfleTe/ibCTBo CCCP 
076008, E 21 B 10/16, 1982. 

(54) ByPOBOE. TPEXLUAPOUiEMHdE 
AOJIOTO 

(57) l/l3o6peTewn© OTHocMTcn k nopoflopaopy 
ujajoiueMy MHCTpyMeHTy a** 6ypeHMfl cKoa- 

Ue;ib*- noBbnueHtie AO/iroaeHHOcm 
AO/ioTa nyreM paBHOMepHoro pacnpeAe/ieHwa 
Harpy3Kw Ha oce onopw, BypoBoe Tpexuiapo- 



iijfiMHne nonoTo coAepwwr zianw c tiornboMn h 
CMbHTwpoeaHHbie Ha .Hwx nocpeflcteoM onop 
luapoujKM. liJapoujKM co^ep^aT OAMHaKOBoe 
ko^mm6Ctbo .nopOAopa3pyiuaioiuMX Benitbe 4, 
5 m 6, y^a/ieHHbix ot ocw nonora Ha paaHoe 
pacctonHiie, m nepM<f>epw«Hue BeHqu 7, paB- 
Hoyfla/ieHHue or ocw AO/ioxa. /^/imhu Tpex co- 
ceAHnx eeHqoB li, I2 n b nepBofj, BTopofl w 
. TpeTbeti uiapoujeK c8fl33Hbt c cootb eTCTByio- 
miiM paccTOAHMeM cepeflnHbi axux BenuoB ot 
ecu AOvioTa rti r2 w c/ieayfomuM cooTHOiue- 
HweM !iri-J2n2=l3r3; ri+h /. 2 < r^; i2+fe/2<f3. 
npn pa6oTe Ao/iOTa o6ecnemiBaeTCJi pasHo- 
Mep«oe pacnpeA«iieHMe Harpy3KM Ha see ono- 
pb» 33 CKeTpa3pyuieHMfl BenqaMH OAHHaKOBbix 
no rinoinapjA Ko/ibiiesbix 3oh 3a6oa. 3to cno- 
co6cTByeT noBwuieHtno ao/i ro b sm h 0 ctm ao/io- 
T3. 2 tin. • 



ItUQpouim 

luiapouiKQ 
twapouJKQ 
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HaoOpexeHMe othocmtch k nbpoAopaspy- 
. oiatoiueMy MHcrpyMeHTy a™ SypeHun cxBa- 

XMH. 

Ue/ib M3o6peTeHM5i - noBbiweHHe AQiro- 

oesMocTM ao/iotb nyTeM paQHOMepHoro pac- 
npeAe^eHMRHarpyaKM Ha Bee onopu. 

Ha <t>wr. .1 npeACTaB^ena pa3eepTxa tua- 
poiuex Ao/iOTa; Ha <j>nr. 2 -cxeMa nepexpbiTMH 

336oa nopoAOp33pyuiaK5iMMMM qghijsmh aq- 
zioTa. . .. 

BypoBoe TpextuapoweHHoe acwoto co- 
Aep>KW flanuc uan^aMti (He npeACTao/ieHbi) 
tt cMOHTHpOBaHHbie Ha hmx nacpeACTBOM onop 
caM0OMMu;aK)tuMecn luapoujxM 1. 2 m 3. Ula- 
pdiuKM coAepxaTOAMHaxoaoe xo/iimecTBO no- 
poAopaapywaiomux b e h 140 b 4, 5 w 6, 
yAa/ieHHwx ot ocw AO/iOTa Ha pa3Hoe paccTO- 
AHue, m nepvi^epuCiHwe BeHuu 7, paBHoyAa- 
zieHHbie ot och AO/ioTa. ^mhw Tpex coceAHwx 
BeHuoB li, I2 h I3, npnHaA^e>KatAwx cootbbtctt 
BeHHo nepBOft, BTopofi m TpeTberoiuapowxaM, 1 - 

CBfl3aHbI CCOOTBeTCTByroiAMMM paCCTO«HM«MM 

cepeAMH 3tmx B&H140B ot ocu AO/iOTa n, T2 M T3 

C^eAyH3U4HMM COOTHOUJeHMJlMM: 
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Harpy3Ka 3y6uoB Pjj wapoiuxw b xawAbifi 

MOMeHT BpeMOHM 33B11CMT OT yC/IOBMM K0HT3K- 

TMp0B3HMfl 3y6bea oaraBiiiwxcfl bchuob m seH- 
uoa AByx Apyrux wapoiueK. 3t3 Harpy3xa 
MMeeT MMnynbCHb(vi xapaxi'ep, cvmbHo xo;ie6- 
yieTca no. Be/iHHMHe w. MMeeT eepoflTHocTHoe. 
pacnpeAe/ieHne..no3TOMy Harpy3xa senua 3a 
BpeM» At oueHiiBaeTCfl cpeAHea3BeujeHH0Pi 

oo/iM'iiiHoA: ' 



1 



k=1 



Pk ' <5 Ik 
At, 



2 Atk^'Ar. 
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hr I=!2r2 = l3r3; 

h 
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n+ "2 < T2: n+ -y < r3. 
BypoBoe TpexaiapoujeHHoe aohoto pa6o- 

TOOT C/lGAytOlAMM 06p030M. 

npn BpameHMM noA Harpysxobi 6ypOBoe 
AO/ioto 3a 0Tpe30K BpeMeHM yrviy6/ifleTCH Ha 
Be/iMMUHy Ah, npw 3tom xawAbift BeHeuAono- 
Ta. xpoMe nfipM<j>epM^Hwx, paapyuiaeT crojo 
KO/ibueByKD 30Hy uiwpMHOfi, paaHofi A^KHe 
3y6beB, T.e. uiupviHe aenua. ' 

Sir 2 TT npli|, 1-1, 2. 3; f-1, 2,....n; 

riOCKO/lbKy A^fl ACWOT.TMnOB "C, "T" m "K" 

MexaHM3M pa3pyiueHMH aaOon 6Vw30K k BAaB- 
/luBaHnio, to AMcnepcHOCTb uj/iaMa cmiTaercfl 

OAMHaXOBOft A^fl COCeAHMX BBHL(0B. I Or A3 BCfl 

pa6oTa no pa3pyuieHMio 3a6o« onpeAe/weTcn: 



rAe Pk - Be/iuMMHa x-ro wMny/ibC3 Harpyaxn, 
AewcTByxjmeti Ha 3y6eu; • 
zy - sue/10 sybuoB BeH.ua: 
ot K - A^MTe/ibHOCTb MMny/ibca. 
Torfla paBoTa, coBepiuaeMaa IJ-m aeHuoM 
wapouiXM npii pa3pyujeHwii CBoei^ KO/ibueBoft 
3pHbi Ma my0wny All, unptiAti/iHeTcn: 

AA r UPtj..Ah, 

tao U ~ KOO<}>4)m4MCHT_nponopi;MOiia/ibHocTM, 
C/ieAosaTenbHO, Pij ~* AAij ^ 2jr. nj»lij. 
CpeAHeB3BeiueHHan Harpy3xa Ha ka>KAyjp 

ujapoiuxy paBHa: . 
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Pl= 



Pij 1=1.2, 3; J= 1,2,. 
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PlocKO/ibKy nepw^epMWHafl Ko/ibneeafl 
n« pa3pyiuaeTcn oAHOBpeMeHHOTpeMJi Bemja- 

MM UJWpMHOti I n XaXAblPi C OAMHaKOBbIM 4HC/10M 

3y6uoB, to BoenpMHMMaeMaa Harpy3xa Pm6y- 
Aer OAMHaxooofl. OieAoeaTe/ikHo, ppa oahhs- 
xoBOfl Harpyx<eHHOCTii onop ujapoujex Hy>KHo 
noTpe6oBaTb Buno/iHeHMn 



const 1=1,2.3. 
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Sij. Ah =|Ah - jrR 2 ; 



YAQB/ieTBOpnTb TaxoMy yc^OBHio MO>xeT 

AO710TO, O KOTOpOM Tpu COC0AHMX QOHL^O, npM- 

HaA^eiKaiAwe 1, 2-« m 3-^ mapoiukaM m pacno- 
/loxeHHbie no Mepe yAaTieHww ot ueHTpa 3a66fl 
rAe f ~xo3<J)<})MUMeHT. noKa3biB3K)U4Mft3aTpa- 50 HapaccTOflHMerirr2; f3. pa3pyujaK)T0AiiHaK0- 
tu sHeprnn H3 pa3pyujeHne eAWHWuu o6beMa B we no nnomaAM xonbueBbie 30Hbi. T.e. • 
nopOAw; 

R - paAnyc 3a6on. S*j=S 2 j=S3j-hj • hr^rir^m 

. Cor/iacHO 3axoHaM PviTTMHrepa 14 Kvipnw- 
4eea.pa6oT3, BbinonHseMaw IJ BeHiioM npw 55 In 1 21 

yr/iyOfleHnw Ha Ah oiipeAe^eTCfl: ■ n P" ? TOM -5 u * l 'ii < i f * raj: 



AAij =f-Ah 2jrri] • I. ij 



B TaxoM AoiOTe o6ecneMtiBaeTCfl OAHHa- 
xoEiaa Harpy3xa, AeftCTeytoiAan Ha see onopu 
iiiapouxex. . . 
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(DopMy/ia M3o6pereHiifl 

. BypoBoeTpextuapoujeMHOeAonoTO, bk/iw- 
naiomee /ianu c uan<j>aMW, ycraHOB/ieHHbie Ha. 
hmx nocpeACTBOM onop, caMOOMnmajoinnecfl 
LuapouiKM c oflMHaKOBUM Ko/insecTBOM nopo- 
Aopa3pyiuaK)LL4MX bchuob, Kaw/ibiri M3 koto- 
pbix, KpoMe nepnc})epnrtHoro..yAa/ieH ot ocu 
AO/iOTa Ha pa3Hoe paccroflHvie, a nepn<J>epww- 
Hbiii BeHen Ha Bcex wapoiUKax paBHoyAa/ieH 
ot ocw AOAOTa. oT/iMnaiomeecFi TeM, hto, 
c Lje/ibK) noawiueHUfl AO/iroBeHHucTn ao/iots 
nyTeM paBHOMepHoro pacnpeAenemifl narpys- 
km Ha Bee bnopu, nopoAopa3pyiuaioiAMe seH- 
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Mbi Bbino/iHeHbi pa3H0ft a/imhu, npn 3tom aam- 
hw Tpex coceAHnx seHqoB h, I2, to. npWHaA/ie- 
wamwx cooTBeTCTaeHHO nep'Boft; btodoa m 
TpeTbew ujapoujKaM, CBa3aHw c coOTBeTCTByior 

tMMMM paCCTOflHMflMM CepeAMH 3TMX BeHUOB OT 

ocu Ao/ioTa n.rs.n c/ieAywmMMM cooTHouje- 
hmamm; 

hn-lirHarE" 
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